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REMARKS 

The applicants originally submitted claims 1-9 in this application. In 
responses to previous Office Actions, the applicants amended claims 1 , 2, 4, 5 
and 7, canceled claim 9, and added a new claim 10. In this amendment, the 
applicants have amended claims 1, 2 and 10. Accordingly, claims 1-8 and 10 
remain pending in this application. 

Amendment of Claim 1 

Claim 1 is amended to require that the drawn fiber have a 
transmission loss that is less than 0.33 db/km at 1385 nm. Claim 1 is further 
amended to specify the time period during which the optical fiber needs to be 
exposed to deuterium at room temperature, and at a partial pressure of between 
approximately 0.01 and 0.05 atmospheres, in order to limit any future increase in 
transmission loss at 1385 nm to an amount that is less than 0.04 db/km. Support 
for these limitations is found at paragraphs [0011], [0014], [0030], [0042] - [0044], 
and [0046] of the specification. These limitations were previously within claim 9, 
which was previously canceled. With regard to optical transmission loss at 1385 
nm after deuterium treatment, claim 9 recited that any loss increase thereafter 
(i.e., after deuterium treatment) would be less than 0.04 db/km. The Examiner 
has previously stated that no patentable weight would be given to the word 
"thereafter" because "patents only cover the past and present - not the future. 
No one has the ability to predict the future." This line of reasoning is respectfully 
traversed. 

Applicants respectfully assert that accelerated hydrogen aging can be 
used to determine the future hydrogen-aging increase In transmission loss at 
1385 nm. The effects of hydrogen, particularly OH ions, in an optical fiber are 
well known. Indeed, as early as 1980 F. Hanawa et al. disclosed the Fabrication 
of Completely OH-Free V.A. D. Fiber in Electronics Letters, Aug. 28, 1980, vol. 
16, No. 18, at pp 699-700. More recently, the effects of hydrogen aging were 
discussed in a paper by Chang et al. entitled "New Hydrogen Aging Loss 
Mechanism in the 1400 nm Window," Feb. 21-26, 1999, OFC/IOOC'99 (Optical 
Fiber Communication Conference and the International Conference of Integrated 
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Optics and Optical Fiber Communications, San Diego CA, USA, which is 
enclosed for the Examiner's review. In this paper it is pointed out that numerous 
accelerated hydrogen aging studies had been conducted on the relatively slow 
hydrogen reactions between various Si, Ge, P, etc. defects. Significantly, this 
paper reports that a oennanent hvdroaen-aaina loss increase of up to a few 
tenths of db/km, at the 1 385 nm "OH" peak, can occur at room temperature in a 
few days when a silica fiber is exposed to 0.001 to 0.01 atmospheres of 
hydrogen. Accordingly, accelerated hydrogen aging can be used to detemiine 
the future hydrogen-aging increase in transmission loss at 1385 nm. 

It is well known that transmission loss of an optical fiber increases with 
age because hydrogen migrates into the light-carrying region of the fiber and 
fonns OH ions at silicon-defect sites, discussed below. Nevertheless, over the 
lifetime of the optical fiber, hydrogen will migrate into these sites, fomi OH 
groups, and undesirably absorb optical transmission energy in the 1385 nm 
region. The present invention solves this problem by causing deuterium to 
migrate into these sites, form OD groups, and absorb optical transmission energy 
in another wavelength region that is outside the normal optical transmission band 
1200 - 1600 nm. The presence of deuterium at these sites precludes hydrogen 
from subsequently forming OH groups there. 

The time period of room-temperature deuterium exposure is determined 
by how long it takes for deuterium to fill a sufficient number of silicon-defect sites 
so that over the lifetime of the optical fiber, hydrogen-aging loss is less than 0.04 
db/km. 

Rejection - 35 (JSC ^1 12 

The Examiner has rejected claims 1-8 and 10 under 35 U.S.C. §112, 
second paragraph, as being indefinite for failing to particularly point out and 
distinctly claim the subject matter that the applicants regard as the invention. 
More specifically, the Examiner indicates that the term "Si defects" is indefinite as 
to its meaning. Initially, the Examiner indicates that there is no definition for the 
term "Si defects." The applicants respectfully note that that the temi is explained 
with sufficient clarity in the applicants' specification. As discussed in the 
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applicants' paragraph [0010], silicon defects are one of various defects in an 
optical fiber that react with hydrogen. Additionally, paragraph [0012] identifies 
certain specific silicon defects Si-0 and Si-. When such defects react with 
hydrogen (undesirable) or deuterium (desirable) they are no longer considered 
"defects." As discussed above, reaction with hydrogen undesirably leads to 
increased optical transmission loss at 1385 nm whereas reaction with deuterium 
does not. 

Secondly, the Examiner states that paragraph [0042] of the applicants' 
specification "discloses that the treatment does not reduce the number of 
defects, rather it seems to convert them to less hamriful defects." The applicants 
respectfully disagree with such conclusion. The applicants submit that it is clear 
from reading the cited paragraphs [0010] that SID is not a defect because it is no 
longer free to react with hydrogen. Moreover, SiH is not a defect either. 
However, the present invention is directed to reacting silicon defects with 
deuterium to preclude their subsequent reaction with hydrogen. 

The Examiner has further rejected claims 1-8 and 10 under 35 U.S.C. 
§1 12, second paragraph because the term "room temperature" is indefinite as to 
its meaning, and cites the everything2.com website for the proposition the room 
temperature can be from -10° C to 50° C. However, the everything2.com website 
also states that physicists usually consider room temperature to be between 21° 
C and 23° C, and that European chemical data sheets list properties of material 
at 25° C. Moreover, the everything2.com website states that "Room temperature 
refers to the temperature of what is considered to be a 'nomriar room. The 
possibility that your room may be just above freezing or a sauna is irrelevant" 
(boldface emphasis added). Accordingly, the Examiner's position that room 
temperatures comprise -10° C (below freezing) and 50° C (above sauna) is not 
what one of ordinary skill in the art would consider to be a 'nornial' room. 

Applicants submit that the term "room temperature" is a generally known 
tenn, as evidenced by the various dictionary entries submitted herewith. For 
example the Condensed Chemical Dictionary, Ninth Edition, defines room 
temperature as "an Interior temperature from 20 to 25° C (68 to 77° F)." In 
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Wikipedia, the free encyclopedia, there is no mention of any temperature outside 
the range 21" C to 25° C In Its discussion of room temperature. Similarly the 
Answers.com website uses the Wikipedia definition of room temperature. 

In view of these remarks, the applicants submit that claims 1-8 and 10 are 
not indefinite, that room temperatures are generally understood to refer to 
temperatures that are between approximately 20 and 25° C, and respectfully 
request that the Examiner withdraw the rejection under 35 USC §112, second 
paragraph. 

The Examiner has rejected claims 2, 3 and 10 under 35 U.S.C. §112, first 
paragraph, as failing to comply with the written description. More specifically, the 
Examiner indicates that there is no support in the applicants' specification for the 
exposure steps having the claimed pressures. In response, the applicants have 
amended claims 2 and 10 to clarify that there is no "further" exposure step, i.e., 
the subject matter in claims 2, 3 and 10 each further qualify the subject matter 
recited in claim 1 . Support for the amendments is found in the applicants' 
specification, e.g., in paragraph [0013]. 

In view of the claim amendments, the applicants submit that claims 2, 3 
and 10 are supported properly by the applicants' specification. Therefore, the 
applicants respectfully request that the Examiner withdraw the rejection under 35 
U.S.C. §112, first paragraph. 

Rejection - 35 USC ^102 

The Examiner has rejected claims 1 and 3-8 under 35 U.S.C. §1 02(b) as 
being anticipated by Atkins (U.S. Patent No. 5,287,427) or Lemaire (U.S. Patent 
No. 5,487,371). The applicants respectfully traverse the rejection In view of the 
claim amendment set forth above and the remarks set forth below. 

The applicants have amended claim 1 to clarify that the drawn optical fiber 
has a transmission loss that Is less than 0.33 db/km at 1385 nm, and is exposed 
to the atmosphere containing deuterium for a time period that is sufficient to limit 
any future hydrogen-aging increase in transmission loss at 1385 nm to less than 
0.04 db/km. 
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Atkins discloses a method for making an optical component that involves 
exposing the optical waveguide to hydrogen and in-adiating at least a portion of 
the optical waveguide to change the refractive index of the in-adiated portion. 
The Examiner indicates that, In Atkins, the disclosed hydrogen exposure step (at 
208 atmospheres) inherently exposes the optical waveguide to the naturally 
occurring deuterium in the hydrogen (0.015%) at a partial pressure of 0.0312 
atmospheres (208 x 0.00015 = 0.0312). 

However, the applicants respectfully submit that exposing a drawn optical 
fiber to 208 atmospheres of hydrogen, as disclosed in Atkins, will have the 
opposite effect as required by amended claim 1 . More specifically, exposing an 
optical fiber to an atmosphere containing hydrogen having an inherent 
concentration of deuterium of only 0.015% assures that hydrogen, rather than 
deuterium, will primarily fill the Si-defect sites. See Atkins, at col. 7, lines 61-68. 
In Atkins, optical loss at 1390 nm in the OH(OD) treated area is > O.ldb/cm {i.e., 
>1 0,000 db/km), which is more than 4 orders of magnitude greater than the 
applicants' recited optical loss at 1385 nm of 0.33 db/km. Moreover, even the 
loss in the relatively low-loss regions Atkins, 0.001 db/cm (100 db/km), is more 
than 2 orders of magnitude greater than the applicants' recited loss. 

With respect to Lemaire, a method for making a Bragg grating is disclosed 
in which hydrogen or deuterium exposure enhances the effect of UV radiation for 
increasing the index of refraction of portions of the grating. The pressures 
recited by Lemaire are in the range 14-11 ,000 psi {i.e., 1 - 750 atmospheres). 
In contrast, all claims of the present invention require that the partial pressure of 
deuterium be between approximately 0.01 and 0.05 atmospheres. 

Nevertheless, the Examiner states that Lemaire discloses a hydrogen 
pressure that would have a partial pressure of 0.066 atmospheres of deuterium- 
containing molecules, and that 0.066 is deemed to be "between approximately 
0.01 and 0.05 atmospheres." The Examiner calculates that this partial pressure 
of deuterium is present in a high pressure hydrogen environment because 
deuterium has an inherent concentration of 0.015% in a hydrogen atmosphere. 
Applicants agree with the Examiner that a partial pressure of 0.066 atmospheres 
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is Included In the recitation of "approximately 0.01 and 0.05 atmospheres." 
However, the exposure of optical fiber to an environment containing 99.985% 
hydrogen and 0.015% deuterium would cause the same increase in transmission 
loss at 1385 nm as discussed above In connection with Atkins. Namely, 
exposing an optical fiber to an atmosphere containing such a concentration of 
hydrogen assures that hydrogen, rather than deuterium, primarily fills the Si 
defect sites and produces the exact opposite result required by amended claim 1 . 
Indeed, as stated In the above-referenced paper by Chang et al. entitled "New 
Hydrogen Aging Loss Mechanism in the 1400 nm Window" a hydrogen-aging 
loss increase of up to 0.21 db/km at the 1385 nm OH peak can arise when an 
optical fiber is exposed to 0.01 atmospheres of hydrogen for less that 4 days at 
room temperature. Therefore, if such a small amount of hydrogen can cause a 
loss increase of up to 0.21 db/km, then exposing an optical fiber to hundreds of 
atmospheres of hydrogen will only increase the loss. However, treatment with 
deuterium as recited in amended claim 1 , limits any future loss increase to less 
than 0.04 db/km. 

Accordingly, the applicants respectfully request that the Examiner 
withdraw the rejection of claims 1 and 3-8 under 35 U.S.C. §1 02(b) as being 
anticipated by Atldns or Lemaire. 

Refection - 35 use ^103 

The Examiner has rejected claims 1 and 3-8 under 35 U.S.C. §1 03(a) as 
being unpatentable over Atl<ins 5287427 or Lemaire 5487371 . The applicants 
respectfully traverse the rejection In view of the claim amendment set forth above 
and the remarks set forth below. 

Both Atidns and Lemaire disclose exposing an optical fiber to an 
atmosphere containing hydrogen or deuterium for the purpose of Increasing the 
index of refraction In selected portions of the fiber to thereby create a grating, 
and both references write gratings onto AT&T's 5D fiber (see Atl<ins at col. 3, line 
41 , and Lemaire at col. 4, line 60). However, as pointed out in Atl<ins at col. 7, 
lines 61-68, the loss in the relatively low-loss regions of this fiber, 0.001 db/cm 
(100 db/km), is more than 2 orders of magnitude greater than applicants' recited 
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optical loss at 1385 nm of 0.33 db/km. More importantly, loss in the OH(OD) 
treated area Is > O.ldb/cm {i.e., >1 0.000 db/km), which is more than 4 orders of 
magnitude greater than the applicants' required optical loss. One can reasonably 
conclude that OH(OD) treatment produces a hundred-fold increase in optical 
transmission loss at 1385 nm. 

One of ordinary skill in the art seeking to limit the lifetime loss of an optical 
fiber at 1385 nm to less than 0.37 db/km (/.e., 0.33 db/km + 0.04 db/km) would 
not use OH(OD) treatment as disclosed in Atkins or Lemaire. Accordingly, 
applicants respectfully submit that neither Atl<ins nor Lemaire render the 
amended claims of the present invention obvious under 35 JSC §1 03(a). 

Applicants believe that claims 1-8 and 10 are now in patentable form, and 
respectfully urge that they be allowed and the application be passed to issue. If 
the Examiner disagrees, the Examiner is invited to call applicants' attorney at the 
telephone number provided below in order to expedite prosecution. 



Date: 

Fitel USA Corp. 
Docket Administrator 
2000 Northeast Expressway 
Suite 2H-02 

Norcross, GA 30071-2906 



Respectfully, 



Kai H. Chang 
David Kalish 
Thomas J. Miller 




Michael A. Morra, Attorney 
Reg. No. 28975 (770) 798-2040 
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OFC/IOOC '99 Postdeadline Papers 



Thursday, February 25, 1999 
Room 6A 

Robert W. Tkach.ATi&T Labs-Research, USA, Presider 
5:45pm 

PDl— 3 Tbit/s (160 Gbit/s x 19 ch) OTDM-WDM Transmission Experiment, S. Kawanishi, H. Takara, 
K. Uchiyama, I. Shake, and K. Mori, NTT Network Innovation Laboratories, Japan, 3 Tbit/s (160 Gbit/s x 
19 channels) optical signal is successfully transmitted over 40 km dispersion-shifted fiber. Low noise 
supercontinuum signal pulse sources and 70 nm bandwidth tellurite-based optical amplifiers are used for 3 
Tbit/s signal generation and amplification. 

5:55 pm 

PD2— 640 Gb/s Transmission of Sixty-four 10 Gb/s WDM Channels Over 7200km with 0.33 
(bits/s)/Hz Spectral Efficiency, N.S. Bergano, C.R. Davidson, C.J. Chen, B. Pedersen, M.A. Mills, N. 
Ramanujam, H.D. Kidorf, A.B. Puc, M.D. Levonas, and H. Abdelkader, Tyco Submarine Systems, Ltd, 
USA. Sbcty-four 10 Gb/s WDM channels were transmitted over 7200 km is a spectral bandwidth of 15.1 
nm for a spectral efficiency of 0.33 (bits/s)Hz. Error free operation was achieved for all channels. 

6:05pm 

PD3 — 1220 km Propagation of 40 Gbit/s single Channel RZ Data Over Dispersion Managed 
Standard (Non-dispersion Shifted) Fibre, S,B. Alleston, P. Harper, l.S. Penketh, L Bennion, N.J. Doran, 
Photonic Research Group, UK, A.D. Ellis, BT Labs, UK. Error free propagation of a single polarisation 
optical time division multiplexed 40Gbit/s dispersion managed puis data stream over dispersion shifted) 
fibre. This distance is twice the previous record at this data rate. 

6:15pm 

PD4— Narrow Bank 1.02 Tbit/s (51 x 20 Gbit/s) Soliton DWDM Transmission Over 1000km of 
Standard Fiber with 100 km Amplifier Spans, D. LeGuen, S. DelBurgo, M.L. Moulinard, D. Grot, M. 
Henry, F. Favre, and T. Georges, France Telecom CNET, France. 1 .02 Tbit/s (51 -wavelength each at 20 
Gbit/s) dense WDM (0.4 nm channel-spacing) soliton transmission over 1000 km of standard step-index 
fiber with 1 00 km (2 1 dB loss) amplifier spans was successfiilly achieved for the first time. 

6:25pm 

PD5— 500 Gb/s (50 x 10)Gb/s) WDM Transmission Over 4000km Using Broadband EDFAs and Low 
Dispersion Slope Fiber, K. Imai, T. Tsuritani, N. Takeda, K. Tanaka, N. Edagawa, and M. Suzui, KDD 
R&D Laboratories, Inc., Japan. 500 Gb/s, over 4000km transmission was moderated with 22nm- 
bandwidth EDFAs and low dispersion slope fiber. By reducing the dispersion slope and fiber nonlinearity, 
the transmission distance was ahnost doubled compared to the previous experiments with similar capacity. 

6:35pm 

PD6— 80 Gbit/s Single Wavelength OTDM Soliton Transmission Over 172km Installed Fiber, J. 

Hansyrd, B. Bakhshi, B.E. Olsson, P.A. Andrekson, J. Brentel, E. Kolltveit, Photonics Laboratory, 
Chalmers University of Technology, Sweden. Single wavelength soliton transmission at 80 Gbit/s has 
successftilly been performed over 172km installed fiber. Soliton data with pulse widths of 4.5ps was 
transmitted with an average power penalty for all eight time-division-multiplexed channels of 1 .3 dB. 
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Room 6C/6F . . 

Turan Erdogan, University of Rochester, USA, Presiaer 

5- 55 pm ,^ ,i> K»rhvTlvrxDosureofHydrogen Loaded Fiber, G.E.Knhnke, 
fiber length, 

6- 05pin , ^ . _ Qnprtrometer M. Froggatt, NASA Langley 

^=15pm u„„:c™ in the UOOnm Window, K.H. Chang, D.Kalish, and 

PD22-New Hydrogen Aging Loss Mechanism m 1400"", >y. ^ 

hydrogen for less than 4 days at room-temperature. 

6:25pm „ , • „♦:„„ lunrfp Disnersion Measurement in Long Single- 

reflection at fiber far-end. 

6-35pm Hflrmonicallv Mode-Locked Fiber Laser, 

PD24-Sub-10 Femtosecond Timmg J. ter ^\\^f^^^^l~^earch Laboratory, USA. We 
T.R. Clark. T.F. Carruthers. I.N. Duhng, III. and ^^^^^^^J,^^^^^^ harmonically mode-locked fiber 
present the lowest measurements of tunmg jitter. ,,,, lOfs from 100 Hz to 1 

laser Phase detection noise measurements demonstrate a timmg jitter ot less man 



MHz. 
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New Hydrogen Aging Loss Mechanism in the 1400 nm Window 



K. H, Chang, D. Kalish, and M. L Pearsall 

Bell Laboratories, Lucent Technologies, 2000 NE Expressway, Norcross, GA 30071 

Telephone: 770-798-2724, Fax: 770-798-2690, E-Mail: kaichang@lucent.com 

Abstract: A new type of hydrogen aging loss increase of up to 0.21 dB/km at the 1385 nm OH peak can arise in 
some fibers when exposed to 0.01 atmospheres of hydrogen for less dian 4 days at room-temperature. 

With the advent of zero-OH fiber (or zero-water fiber, typically with 1385 nm loss of 0.27 to 0.28 dB/km) and 

systems operating in the 1400 nm window (the "fifth" window), it is of critical importance to ensure fiber 
attenuation remains low in this new window over the lifetime of service. The optical attenuation in silica-based 
fibers at the 1400 nm window is particularly vulnerable to hydrogen-induced reactions between the trace amount 
of hydrogen encountered under service conditions and the various Si or Ge defects in fibers because SiOH and 
GeOH formed in such hydrogen reactions have absorption peaks centered around 1385 nm. 

In the past 15 years, numerous accelerated hydrogen aging studies [1,2] have been conducted on the relatively 
slow hydrogen reactions between various Si, Ge, P, etc defects and hydrogen at high temperatures and high 
hydrogen partial pressures (up to 1 atmosphere and higher). The typical results of these studies are the predictions 
of long-term (e.g. 25 years) hydrogen aging losses at thel3 10 and 1550 nm windows in the order of several 
thousandths of dB/km when the fiber is exposed to hydrogen partial pressures up to 0.01 atmospheres under 
service conditions. Hydrogen aging loss at the 1385 nm OH peak had not been the focus of past studies. 

We report below a new permanent hydrogen aging loss increase of up to a few tenths of dB/km at the 1385 nm 
"OH" peak that can occur at room-temperature in a few days when a silica fiber is exposed to 0.001 to 0.01 
atmospheres of hydrogen (we refer to this as die OH-type hydrogen aging loss). An example is shown in Figure 1, 
where an OVD matched-clad singlemode fiber was exposed to 0.01 atmospheres of hydrogen for 4 days at room- 
temperature and the 1385 nm loss increased by 0.21 dB/km. This type of hydrogen aging loss is particularly 
important to systems operating in the 1400 nm window because: (1) die loss increase could be sizable even upon a 
brief exposure to a small amount of hydrogen at ambient temperature and this could easily dwarf the conventional 
hydrogen aging loss effects mentioned in die previous paragraph, (2) die loss increase is permanent - headng of 
hydrogen-treated fibers does not reverse die added loss, and (3) die defects involved are so reactive widi hydrogen 
diat on a time scale of days, die reaction is practically instantaneous and diis means diat to avoid loss increase, 
even a trace amount of hydrogen (e.g. 0.01 atmospheres or less) cannot be tolerated in the fiber installation even 
briefly (- 1 day) over the entire lifetime of die fiber (a truly unprecedented requirement for hydrogen 
concentration in fiber installation), and (4) die loss increase is not just at die 1385 nm OH peak - it has a long tail 
on die long- wavelength side and die affected wavelengths include 1310 to 1550 nm and beyond. 

We have adopted a 0.01 atmosphere hydrogen treatment at room-temperaUire for 4 days as a screening test for diis 
extremely reactive hydrogen aging loss at die OH peak. From testing numerous types of fibers, we found diat die 
1385 nm loss increase in this test was not die same for all fiber types and diat usually die added loss reached 
saturation at die end of test, indicating die reaction was limited by die very small number of reactive defects in 
fiber. In general, MCVD and some VAD fibers showed very litde 1385 nm loss increase (< 0.01 dB/km) in die 
test. A zero-OH fiber, made widi a hybrid-VAD process, typically had a 1385 nm loss increase of 0.04 dB/km (see 
Figure 2). Otiier types of fibers had higher 1385 nm aging loss increase, ranging from 0.06 to 0.21 dB/km. 

The OH-type hydrogen aging loss above should not be confused with anodier reactive defect [3,4] diat can result 
in SiH (widi a peak at 1530 nm) and OH (widi a peak at 1385 nm) loss increases in die same hydrogen test. This 
SiH-type hydrogen aging loss (widi die attendant 1385 nm OH peak growdi also) is quite different from die OH- 
type in: (1) die spectral shape of die added attenuation and (2) a large fraction of die SiH absorption peak and a 
smaller fraction of the added OH peak can decay away at room-temperature in days to mondis. Normally, we do 
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not see the SiH-type hydrogen aging loss in our hydrogen test except for some OVD matched-clad fibers where a 
0.01 dB/km 1530 nm SiH loss increase was observed in addition to the 0.08 dB/km 1385 nm OH peak increase. 

It appears that both the OH-type and SiH-type hydrogen aging losses are related to defects in undoped silica 
cladding and they are most prevalent in undoped-silica clad fibers. The concentration of these silica defects 
depends strongly on the processing conditions and the presence of dopants; Ge tends to reduce the number of 
defects. It is possible to estimate the concentration of defects from the OH peak growth to saturation and well- 
known molecular hydrogen diffiisivity. The silica defect concentrations we have observed range from ppb to ppm 
mole per mole of Si02. We can speculate on the nature of these silica defects based on the results of our hydrogen 
aging loss studies. Two types of defects and their hydrogen reactions are proposed: 

(1) Si-0 -O-Si + H2-^ Si-O-H + H-O-Si (The OH-type hydrogen aging loss is stricUy associated with 
the permanent SiOH peak growth.) 

(2) Si-O-O- -Si + H2 Si-O-O-H + H-Si Si-O-O-Si + H2 (The SiH-type hydrogen aging loss is 
strictly associated with the metastable SiOOH and SiH peak growth and decay. SiOOH has absorption peak 
around 1385 nm due to OH and after decay, the original defect Si-O-O- -Si is altered or "healed".) 

Furthermore, we speculate that the two types of defects, Si-0- -O-Si (the non-bridging oxygen hole centers, or 
NBOHC's) and Si-O-O- -Si (the peroxy radical and Si E' center respectively), arise from oxygen-rich processing 
conditions and they can co-exist in the same fiber. In fact, when the SiH-type hydrogen aging loss was observed, it 
was very often accompanied by the OH-type, although usually not vice-versa. The above is consistent with the 
following observations: (1) the decrease of the 630 nm absorption peak (assigned to Si-0- ) is stricfly proportional 
to the growth of permanent OH peak increase (since they are associated with the OH-type hydrogen aging loss 
only) and (2) after the growtii and decay of the OH and SiH peaks for the SiH-type hydrogen aging loss, additional 
treatment of fiber in hydrogen will not cause the grow^th of OH and SiH peaks again (because the original defect, 
Si-O-O- -Si, is structurally changed or even "healed" by the initial hydrogen reaction). It is also clear that the OH- 
type hydrogen aging loss could easily be masked by the GeOH growth or the molecular hydrogen absorption in 
traditional accelerated aging tests with relatively high temperatures and hydrogen pressures and that it could also 
easily be missed in these tests because of the rapidity of this reaction (which reaches completion well before the 
molecular hydrogen in-diffiision stops). In other studies, the SiH-type (metastable) hydrogen aging loss could be 
mixed up with the OH-type (stable) loss increase because, as shown above, the two types of underlying silica 
defects can co-exist due to the common origin in oxygen-rich process conditions. Further studies on the reaction 
mechanisms may provide clues for reducing the number of defects in the processing steps, so that fibers are less 
sensitive to hydrogen aging losses. 

In conclusion, some conmiercial fibers contain extremely reactive defects that result in loss increases in die 1385 
nm (OH-type or SiH type) or even the 1530 nm region (SiH-type) upon exposure to trace amount of hydrogen (e.g. 

0. 01 atmospheres) at room-temperature for only a few days. The extent of the loss increases depends upon the 
process for making the fiber and the environment in which it is used. If the hydrogen partial pressure the fiber sees 
is much lower than 0.01 atmospheres (e.g. 0.0001 atmospheres), the hydrogen aging loss will still increase but at a 
slower rate, limited now by the number of hydrogen molecules available. The end of life hydrogen aging loss will 
depend on the total number of hydrogen molecules evolved in the fiber environment; but it is clear from our 
studies that it only takes a very small amount of hydrogen for the fiber to incur the maximum (saturated) aging 
loss increase. New standard tests are needed to measure the hydrogen aging losses discussed. In order to ensure the 
reliability of systems operating in the 1400 nm window, additional fiber specifications are also required. 
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Figure 1: The initial loss of a matched-clad OVD singlemode fiber and its saturated loss after it was exposed 
to 0.01 atmospheres of hydrogen for 4 days at room-temperature (and storage in air for 14 days to allow 
molecular hydrogen to diffuse out of the fiber). 



Hydrogen Aging Loss of a Zero-OH Fiber (Made with a Hybrid-VAD Process) 
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Figure 2: The initial loss of a zero-OH fiber (made with a hybrid- V AD process) and its saturated loss after it 
was exposed to 0.01 atmospheres of hydrogen for 4 days at room-temperature. 
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Room temperature 

From Wikipedia, the free encyclopedia 

Room temperature, in laboratory reports, is taken to be roughly 21-23 degrees Celsius (69-73 degrees 
Fahrenheit), or 294-296 kelvin. 

In describing an experiment, when researchers specify its temperature no more precisely than as "room 
temperature," this implies they have assumed that temperature differences of a few degrees do not matter to the 
phenomenon or question they were investigating. Typically researchers do not closely watch or control the 
temperature of a "room temperature" experiment. 

The phenomena that researchers may choose to study at room temperature can naturally occur in the range of 21- 
23 °C, or they may not. Researchers will choose to study a process outside its natural temperature range when 
they expect the conclusions to a specific question to be the same at room temperature as at a more natural 
temperature. 

Experimentalists have an advantage in anticipating aspects of a room-temperature experiment, because the 
temperature is close to 25 °C (77 °F, 298 K), at which many of the material properties and physical constants in 
standards tables have been measured (more at standard state). By consulting such tables, a researcher may 
anticipate, for example, how fast a chemical reaction is likely to proceed. 

Ultimately, a scientist conducts experiments at room temperature because it is convenient. The convenience may 
be only modest, as in cases where researchers might have performed a more realistic experiment simply by 
placing some material in an oven or refrigerator. Or it may be more like a necessity, as in cases where maintaining 
a fum control over the temperature of apparatus and the other elements involved would pose significant 
conceptual, technological or financial challenges. 

When researchers have chosen either not to measure or not to control the temperature of an experiment; when 
they perform their experiment outdoors, or in a room where they perceive that the temperature varies either in 
time or in the space around an experiment; or when they simply sense that the temperature is beyond the range of 
21-23 ^C, they are liable to report that they conducted it at ambient temperature, which is the temperature of the 
environment in which the experiment was conducted. Whether they do so may depend on whether they believe 
the process or question they are investigating could be sensitive to the size of the deviations from room 
temperature they expect. 

Being a less precise specification than even "room temperature", "ambient temperature" is more certain to be 
accurate. Because scientists strive for accuracy in their reports, many use this specification exclusively just as a 
matter of course, even to describe experiments that they could justifiably characterize as having been conducted at 
room temperature. 

Arguably, no precision is lost in this practice: In disciplines where experimenters always work in laboratories, and 
where temperature differences of a few degrees make little difference with regard to the questions that scientists 
ask, the distinction between ambient and room temperature literally is not worth making. And, of course, the 
ambient temperature of a room is room temperature. 

Yet small temperature differences have large effects on many natural processes. Therefore scientists who do 
observe a distinction between the two specifications may be sticklers about which one to apply. For example, heat 
given off by electronics or motors may warm the area around an experiment relative to the rest of a room. Under 
such circumstances, and depending on the question under investigation, some scientists would consider it 
inaccurate to report that an experiment took place at room temperature. 
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room temperature 
n. (Abbr, RT) 

An indoor temperature of from 20 to 25'C (68 to 77 'F). 
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The noun room temperature has one meaning: 
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room temperature 

Room temperature, in labor ato ry reports, is taken to be roughly 21-23 degrees Celsius (69-73 
degrees Fahrenhe it)^ or 294-296 kelvin . 

In describing an experiment , when researchers specify its temperature no more precisely than 
as "room temperature," this implies they have assumed that temperature differences of a few 
degrees do not matter to the phenomenon or question they were investigating. Typically 
researchers do not closely watch or control the temperature of a "room temperature" 
experiment. 

The phenomena that researchers may choose to study at room temperature can naturally 
occur in the range of 21-23 *C, or they may not. Researchers will choose to study a process 
outside its natural temperature range when they expect the conclusions to a specific question 
to be the same at room temperature as at a more natural temperature. 

Experimentalists have an advantage in anticipating aspects of a room-temperature 
experiment, because the temperature is close to 25 *C (77 °F, 298 K), at which many of the 
material properties and pJiysicALconsMois in standards tables have been measured (more at 
standard state ). By consulting such tables, a researcher may anticipate, for example, how 
fast a chemical reaction is likely to proceed. 

Ultimately, a scientist conducts experiments at room temperature because it is convenient. 
The convenience may be only modest, as in cases where researchers might have performed a 
more realistic experiment simply by placing some material in an oven or refri gerator . Or it 
may be more like a necessity, as in cases where maintaining a firm control over the 
temperature of apparatus and the other elements involved would pose significant conceptual, 
technological or financial challenges. 

When researchers have chosen either not to measure or not to control the temperature of an 
experiment; when they perform their experiment outdoors, or in a room where they perceive 
that the temperature varies either in time or in the space around an experiment; or when 
they simply sense that the temperature is beyond the range of 21-23 X, they are liable to 
report that they conducted it at ambient temperature, which is the temperature of the 
environment in which the experiment was conducted. Whether they do so may depend on 
whether they believe the process or question they are investigating could be sensitive to the 
size of the deviations from room temperature they expect. 

Being a less precise specification than even "room temperature", "ambient temperature" is 
more certain to be accurate. Because scientists strive for accuracy in their reports, many use 
this specification exclusively just as a matter of course, even to describe experiments that 
they could justifiably characterize as having been conducted at room temperature. 

Arguably, no precision is lost in this practice: In disciplines where experimenters always work 
in laboratories, and where temperature differences of a few degrees make little difference 
with regard to the questions that scientists ask, the distinction between ambient and room 
temperature literally is not worth making. And, of course, the ambient temperature of a 
room is room temperature. 

Yet small temperature differences have large effects on many natural processes. Therefore 
scientists who do observe a distinction between the two specifications may be sticklers about 
which one to apply. For example, heat given off by electronics or motors may warm the area 
around an experiment relative to the rest of a room. Under such circumstances, and 
depending on the question under investigation, some scientists would consider it inaccurate 
to report that an experiment took place at room temperature. 



Page 2 of 4 




http://www.answers.coni/topic/room-temperature 



7/14/2006 



. room temperature: Definition and Much More From Answers.com 



Page 3 of 4 



See also 

• Temperature 

This entry is from Wikipedia, the leading user-contributed encyclopedia. It may not have been reviewed by 
professional editors (see full disclaimer ) 

Donate to Wikimedia 

O Mentioned In 

room temperature is mentioned in these AnswerPages: 
Al uminum mo nofluoride co ld r o lling 

Room Temperature (novel) room -temperature 10 (computer jargon) 

(data page) (^^mmta 
TetrabUtyltin vacuum evap oration 

iiLQimilMXim Lo.ojO,ejiip.emture^ 

More> 



Copyrights: 




iic Dictionary definition of room temperature 
Cite f$ xhe A^^''^^^^ Heritage® Dictionary of the English Lan gua ge . Fou rth Edition Copyright O 2004, 
2000 by Houghton Mifflin Comp any. Published by Houghton Mifflin Company, All rights reserved. 
More from Dictionary 

Ut't WordNet information about room temperature 
Cite 99 vVordNet 1 .7. 1 Copyright © 2001 by Princeton University. All rights reserved. More from 



« Cite>» 



Wikipedia information about room temperature 

This article is licensed under the GNU Free Documentation License . It uses material from the 
Wikipedia article "Room temperature" . More from Wikipedia 



Get the FREE Answers.com IE Toolbar! Download Now More Info 



: Answets.com 



brilliant 



d ^ Go^JJe] Today's Highlights ^ Top Sear ches | | 



On this page: | Select Item |V} ^ E-mail Pag e ^ Print this p age ^ 

Link to this page 



Answers 

Web 
Shopping 
Images 
News 



http://www.answers.coin/topic/room-temperature 



7/14/2006 



^ room temperature: Pefinition and Much More From Answers.com Page 4 of 4 

Blo gs 

'i— ■ Jw 

Tell me about: j room temperature | 
Home Webmastiers Site Map About Help Advertise RSiS 

Copyright © 2006 Answers Corporation. All rights reserved. Legal Privacy Policy 



http://www.answers.coni/topic/room-temperature 



7/14/2006 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of tlie Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 



□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 



IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 



□ SKEWED/SLANTED IMAGES 



□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 



□ GRAY SCALE DOCUMENTS 
j^'LINES OR MARKS ON ORIGINAL DOCUMENT 



